Section 8.2

Partial Derivatives: Let z =f(x, y). Then therfga derivative of f with respect to x is the deative when y is

held constant. It is writterf, = ? The partial of f with respect to y is the derivatwhen x is held
X

constant.

Itis Writtenﬁ =f .
oy ’

Note: g—f(a, b) is the slope of the line tangent to the curve gx=Y) at the point (a, b) moving parallel to the x
X

axis. g—f(a, b) is the slope of the line tangent to the curve gxzY) at the point
y

(a, b) moving parallel to the y-axis. We do notsider slopes of tangent lines moving in any othiection.

Example: Let P(s, I) be the profit in hundreds of dolldrssell s snow blowers and | lawn mowers. Then

oP = P; would tell me how changing the number of snow ldmsold when the numbers of lawnmowers does

not change that changes the profit. Likewi%lg, = R tells me how profits change if the number of lawn

mowers changes but the number of snow blowersristaat.

Example: f(x, y) = 2X¢ + 3xy — 4y
Find £(-1, 1) and §(2, -3)

fx=4x+3y; k(-1,1)=-4+3=-1
f, = 3x — 8y; {(2, -3) = 6 + 24 =30

Second Order Partial Derivatives:

f(xy)

First-order partial derivatives
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We can take the derivative of each aésh
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Example: f(x, y) =x° + 3%y — 4y
Find fx and fy
First derivative with respect to xi £ 3¢ + 6xy
Second derivatives:
With respect to x: ()x = fxx = 6x + 6y
With respect to y: {Jjy = 6x
Find f,y and fx
Step 1: Find,f
f,= 0+ 3X — 16y
Step 2: Take the derivative of this result
With respect to y: ,§ = -48y
With respect to x:yf = 6x



